Protein turnover and cellular autophagy in growing and growth-inhibited 3T3 cells.
The relationship between growth, protein degradation, and cellular autophagy was tested in growing and in growth-inhibited 3T3 cell monolayers. For the biochemical evaluation of DNA and protein metabolism, growth-inhibited 3T3 cell monolayers with high cell density and growing 3T3 cell monolayers with low cell density were labeled simultaneously with [14C]thymidine and [3H]leucine. The evaluation of the DNA turnover and additional [3H]thymidine autoradiography showed that 24 to 5% of 3T3 cells continue to replicate even in the growth-inhibited state, where no accumulation of protein and DNA can be observed. Cell loss, therefore, has to be assumed to compensate for the ongoing cell proliferation. When the data of protein turnover were corrected for cell loss, it was found that the rate constant of protein synthesis in nongrowing monolayers was reduced to half the value found in growing monolayers. Simultaneously, the rate constant of protein degradation in nongrowing monolayers was increased to about 1.5-fold the value of growing monolayers. In parallel to the increased rate constant of protein degradation, the cytoplasmic volume fraction of early autophagic vacuoles (AVs) as determined by electron microscopic morphometry was found to be increased twofold in nongrowing 3T3 cell monolayers when compared with the volume fraction of early AVs in growing 3T3 cell monolayers. These data are in agreement with the assumption that cellular autophagy represents a major pathway of regulating protein degradation in 3T3 cells and that the regulation of autophagic protein degradation is of relevance for the transition from a growing to a nongrowing state.